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Abstract. We have obtained a series of large aperture images taken at different spatial locations
relative to MT Ori which forma “cross-cut’” of about 50" inlength through the star and its immediate
environment. The data show a marked drop in nebular continuum efmission and 1909A line emission.
centered on MT Ori, which is consistent with the appearance of MT Ori on high-quality optical plates
as being embedded in a region of low H-alpha brightness. which may be physically associated with

MT Ori.
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1. Introduction

Socket stars are stars which appear on high-quality plates of HII regions to be
embedded in dark regions 3" to 20 in radius, approximately centered on the star,
called “sockets” (Glushkov 1932, 19386, 1991; Feibelman 1989). Feibelman (1989)
reports that “dozens” of sockets are visible in Orion and other HII regions. Although
some are likely to be chance superpositions of stars against physically unrelated
dark background regions, Feibelman (1989) argues that overall socket stars occur
more frequently than can be accounted for by chance superpositions. Almost all
Orion socket stars show an IR excess (Castelaz 1990), although this is common
for non-socket stars in the Orion region. It is reasonable to suspect that the dark
sockets represent a circumstellar envelope of some sort, possibly the remnant of
the “cocoon’ in which the star was formed. In an effort to obtain more information
as to the physical nature of the sockets, we undertook IUE observations of one

socket star in Onon.

2. Program and Results

We obtained a series of large aperture SWP images of the MT Ori vicinity. Each

image was taken with the telescope pointed in a slightly different direction, so
that the images overlapped along the short axis of the large aperture (10" X 20"
oval). The sequence of images forms a cross-cut in the NW to SE direction. A few
images were also taken NE of MT Ori. Because MT Ori is 10th magnitude, and has
spectral type F with an E(B-V) = 2.0 (Glushkov, 1993, private communication),
the detected flux in our spectra (which are short exposures) must be from nebular
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Fig. I. Observed continuum and 1909A.CIII] line flux changes in SE (left) to NW (right) direction
across MT Ori. Continuum bins were 50A wide.

emission rather than MT Ori. We note that MT Ori is thought to be a pre-main
sequence star on the basis of its X-ray emission (Vaiana et al. 1981).

Despite the limited spatial resolution imposed by the dimensions of the large
aperture, we find a clear local minimum in nebular emission which appears to be
centered on MT O (Fig. 1). This area of diminished emission has a radius of
about 20”. We do not know the UV emission SW of MT Or, but the available
fuxes do possess spatial symmetry on three sides of MT Ori, suggesting a “socket”
in the UV, Although the data do not rule out the possibility that this is the result
of a chance superposition of MT On against a relatively faint area of the nebula
which is physically unrelated to the star, the fact that the UV emission reaches its
minimum coincident with the position of MT Ori and the fact that the flux changes
monotonically on either side suggests that the star is physically related to the local
nebular minimum.

References

Castelaz, M.W. 1990, Ap.J., 348. L9

Feibelman, W. 1989, PASP, 101, 547

Glushkov, Yu.l. 1952, Trudy Astrophys. Inst. Acad. Kazakh SSR. No. 1449

Glushkov. Yu.l. 1986, Astron. Tsirk., No. 1449

Glushkov. Yu.L. 1991, Astron. and Astrophysical Transactions, 1,75

Vaiana. G.S.. Cassinelli, J.P., Fabbiano, G.. Giacconi, R.. Golub, L.. Gorenstein, P., Haisch, B.M.,
Harnden, E.R.. Johnson, H.M., Linsky, J.L., Maxson, C.W., Mewe, R.. Rosner, R., Seward, F.,
Topka. K., & Zwaan, C. 1981, ApJ, 245, 163

—_————



REPORT DOCUMENTATION PAGE

Form Approved
OMB No. 0704-0188

Public reporting burden for this collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing data sources, gathering
and maintaining the data needed, and completing and reviewing the collection of information. Send comments regarding this burden estimate or any other aspect of this collection of
information, including suggestions for reducing this burden, to Washington Headquarters Services, Directorate for Information Operations and Reports, 1215 Jefferson Davis Highway, Suite
1204, Arlington, VA 22202-4302, and to the Office of Management and Budget, Paperwork Reduction Project {0704-0188), Washington, DC_20503.

2. REPORT DATE
November 1994

1. AGENCY USE ONLY (Leave blank)

3. REPORT TYPE AND DATES COVERED
Contractor Report

4. TITLE AND SUBTITLE

Environment

TUE Observations of the Socket Star MT Ori and It's Circumstellar

5. FUNDING NUMBERS

Code 684.1

6. AUTHOR(S)

Bruce McCollum (CSC) and Michael Castelaz
(East Tennessee State University)

7,(/«»57
53,57

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES)

Computer Sciences Corporation
System Science Division

4061 Powder Mill Road
Calverton, MD 20705

8. PERFORMING ORGANIZATION
REPORT NUMBER

S-97223-E

9. SPONSORING/MONITORING AGENCY NAME(S) AND ADDRESS(ES)

NASA Aeronautics and Space Administration
Washington, D.C. 20546-0001

10. SPONSORING/MONITORING
AGENCY REPORT NUMBER

CR-189401

11. SUPPLEMENTARY NOTES
Technical Monitor: D. West, Code 684.1

12a. DISTRIBUTION/AVAILABILITY STATEMENT

Unclassified-Unlimited
Subject Category: 89

Report available from the NASA Center for AeroSpace Information,
800 Elkridge Landing Road, Linthicum Heights, MD 21090; (301) 621-0390.

12b. DISTRIBUTION CODE

13. ABSTRACT (Maximum 200 words)

MT Ori.

We have obtained a series of large aperture images taken at different spatial locations relative to MT Ori which form
a "cross-cut" of about 50" in length through the star and its immediate environment. The data show a marked drop in nebular
continuum emission and 1909 A line emission centered on MT Ori, which is consistent with the appearance of MT Ori on
high-quality optical plates as being embedded in a region of low H-alpha brightness, which may be physically associated with

14. SUBJECT TERMS

Socket stars, Circumstellar material, Pre-main sequence stars

5. NUMBER OF PAGES
2

16. PRICE CODE

17. SECURITY CLASSIFICATION
OF REPORT

[18. SECURITY CLASSIFICATION
OF THIS PAGE

Unclassified

ified

19. SECURITY CLASSIFICATION
OF ABSTRACT

Unclassified

20. LIMITATION OF ABSTRACT

Unlimited

NSN 7540-01-280-5500

Standard Form 298 (Rev. 2-89)
Prescribed by ANSI Std. 235-18, 298-102




